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Do metaphors make abstract concepts more concrete?
Christian Burgers a and W. Gudrun Reijnierse b

aAmsterdam School of Communication Research (ASCoR), University of Amsterdam, Amsterdam, The Netherlands; 
bDepartment of Language, Literature and Communication, Vrije Universiteit Amsterdam, Amsterdam, The Netherlands

ABSTRACT
A common assumption in the literature is that metaphors make abstract 
concepts more concrete. This article empirically tests this assumption in 
a large corpus of (metaphorical) domain constructions published between 
2000 and 2019 in American English (N = 72,703). Results demonstrate that 
metaphorical domain constructions are indeed more concrete than nonme
taphorical domain constructions. Furthermore, for metaphorical (but not for 
nonmetaphorical) domain constructions, concreteness was unrelated to con
ventionality. Metaphorical (vs. nonmetaphorical) domain constructions were 
also more concrete for humanities, social science, and general topics but not 
for science topics. Finally, metaphorical domain constructions from the 
source domains of LANDSCAPE, BUILDING, NATURAL PHENOMENON, and GAME were 
more concrete than those from other domains. By contrast, metaphorical 
domain constructions from the domains of ECONOMY and LIVING BEING were less 
concrete than those from other domains. Metaphorical domain constructions 
from the domains of WAR, MACHINE, and TRAVEL did not differ in concreteness 
from those from other domains. Implications for metaphor theory are 
discussed.

Introduction

Metaphor is one of the most frequently used and studied figures of speech (Steen et al., 2010; 
Martín-Gascón & Barcelona, 2024, pp. 27). A main reason why metaphor might be such a frequent 
phenomenon is because it allows communication about intangible, complex, and unfamiliar objects and 
situations by drawing from more concrete domains with which we have more (bodily) experience (Lakoff 
& Johnson, 1980). For instance, we often describe the economy in terms of sports (e.g., “economic 
competition”; Zeng et al., 2021), express how we experience illness by drawing from the domain of 
physical violence (e.g., “fighting cancer”; Semino et al., 2017), and use expressions like flipping a coin to 
explain how quantum superposition works (e.g., Hilkamo & Granqvist, 2022). Indeed, it is generally 
claimed that one of the core characteristics of metaphor is to make abstract concepts more concrete 
(Lakoff & Johnson, 1980; Steen, 2011). This is known as the abstract-to-concrete hypothesis.

The argument that metaphors make abstract concepts more concrete (but not the other way 
around) has been widely shared in the literature, but studies that empirically tested this “directionality 
hypothesis” are limited or have been inconclusive (see, e.g., Lee & Schwarz, 2012; Winter et al., 2015; 
Winter & Srinivasan, 2022). Generalizability of much of the previous work is limited due to issues 
related to sample size, genre, and selection of source and target domains. An important question is 
thus whether this core claim in metaphor theory can be confirmed in a large corpus study. In this 
article, we address this key issue using a large synchronic dataset of metaphorical and 
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nonmetaphorical expressions that display a range of different source and target domains to investigate 
whether metaphors indeed make abstract concepts more concrete.

Literature review

A longstanding claim in metaphor studies is that metaphors make abstract concepts more concrete 
(e.g., Lakoff & Johnson, 1980). Conceptual metaphor theory, still one of the most influential theories 
about metaphor in cognitive linguistics and beyond, proposes a unidirectional asymmetrical hypoth
esis about metaphor according to which we tend to use input from more concrete source domains 
when communicating about less concrete (i.e., more abstract) target domains, but not the other way 
around (Lakoff & Johnson, 1980). Despite its popularity, research on this claim is relatively limited and 
shows mixed results, thus raising questions about the validity of the claim.

A first strand of research examining metaphor directionality concerns experimental studies that 
test psychological and behavioral effects of specific metaphorical mappings. Contrary to what would 
be expected under the abstract-to-concrete hypothesis, these studies show that both abstract-to- 
concrete and concrete-to-abstract metaphors impact people’s perceptions. Well-known cases in 
point include studies showing that room temperatures affect interpersonal relationships (e.g., 
Williams & Bargh, 2008) and vice versa (e.g., Zhong & Leonardelli, 2008) and that cleanliness affects 
perceptions of morality (e.g., Schnall et al., 2008) and vice versa (Zhong & Liljenquist, 2006).

As such, these experimental studies suggest bidirectional metaphor effects: It is, for instance, not 
only the case that affection (the abstract target domain) is experienced in terms of physical warmth 
(the more concrete source domain), but also the other way around (see, e.g., Lee & Schwarz, 2012; 
Winter et al., 2015, for an overview). At the same time, however, Casasanto and Boroditsky (2008) 
demonstrated that even when no or few linguistic cues are present, people draw on concrete domains 
like SPACE to think about abstract concepts like TIME but not the reverse, thus arguing against 
bidirectional effects, at least for mappings between particular domains. Given these diverse findings 
and considering the fact that replication studies do not always manage to replicate the reported effects 
(neither abstract-to-concrete nor concrete-to-abstract; e.g., Johnson et al., 2014; Lynott et al., 2014; 
Whitaker et al., 2024), experimental work does not provide a clear answer to the longstanding question 
of whether metaphors make abstract concepts more concrete.

In addition to experimental work, various judgment-based studies have investigated the abstract-to 
-concrete hypothesis by tapping into people’s preferences for and appreciation of various metaphorical 
mappings. Katz (1989), for instance, found that people prefer more concrete source domains over 
more abstract ones when asked to complete metaphors of the type “SOCIOLOGY is the ___ of 
SCIENCES.” However, in a metaphor appreciation study (Littlemore et al., 2018), participants’ 
judgments about the quality of metaphors (e.g., their meaningfulness and perceived quality) did not 
differ depending on whether more concrete source domains were used to describe more abstract target 
domains. These studies thus provide mixed findings for the abstract-to-concrete hypothesis.

A third strand of research uses a combination of corpus data and concreteness ratings to examine 
whether metaphors make abstract concepts more concrete. Some of these studies have shown that 
source domain words are generally rated as more concrete than target domain words (e.g., Dunn, 
2015; Shen, 1995; Xu et al., 2017). It has also been found that reversed mappings (from a more abstract 
source domain to a more concrete target domain) are much less common (8.5% of all cases in Shen, 
1995) and that bidirectional mappings are rare (7.5% of all cases in Xu et al., 2017). Together, these 
studies thus suggest that metaphors indeed generally make abstract concepts more concrete.

However, other studies found no or limited support for the abstract-to-concrete hypothesis. 
In a cross-linguistic analysis of “conceptual pairs” containing concepts from different domains 
(some mappings of which were metaphorical, e.g., “skin-bark,” “house-nest”), Winter and 
Srinivasan (2022) examined whether source domain words are typically more concrete than 
target domain words. Specifically, they matched the concepts in the conceptual pairs with 
concreteness ratings for these words in English as collected by Brysbaert et al. (2014). Their 
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analyses show that 56% of the pairs displayed the expected pattern of a more concrete source 
and a more abstract target; a percentage that the authors interpreted as being low. However, they 
also found that, although source domain words (e.g, “skin”; Brysbaert et al. concreteness score 
4.79) were slightly more concrete than target domain words (e.g., “bark”; Brysbaert et al. 
concreteness score 4.52), these scores did not differ in statistically significant ways across their 
dataset.

Studies that did not find support for the abstract-to-concrete hypothesis have suggested and tested 
alternative explanations for why certain words and concepts function more typically as source 
domains and others as target domains, including factors such as frequency, externality, and simulat
ability (e.g., Colston, 2025; Winter & Srinivasan, 2022; Xu et al., 2017). For instance, words used as 
source domains are more frequent in English than words used as target domains (Winter & Srinivasan, 
2022). They are also found to be more related to the external world and to bodily experience (e.g., Xu 
et al., 2017). It should be noted, however, that many of these factors also correlate with concreteness, 
but questions related to the relationship between the variables are beyond the scope of this study.

In sum, research on the abstract-to-concrete hypothesis thus shows varying results. One reason for 
this is that much of the previous research displays important limitations that may reduce the general
izability of the findings. Some of the datasets used are small (62 source-target combinations, some of 
which were metonymical instead of metaphorical; Winter & Srinivasan, 2022) or focused on a specific 
genre (poetic metaphors; Shen, 1995). Other studies take a diachronic perspective (e.g., Xu et al., 
2017). An important question is thus whether the abstract-to-concrete hypothesis can be confirmed in 
a large synchronic corpus study. Based on the abstract-to-concrete hypothesis, we expect the 
following: 

H1: Metaphorical expressions are more concrete than nonmetaphorical (“literal”) expressions.

Research has shown that as words occur more frequently, the number of meanings that those words 
have also increases (e.g., Zipf, 1945). More frequent words might also serve as metaphorical source 
domains more often, for example, because such words are more familiar, thus “providing ideal sources 
for meaning extension” (Winter & Srinivasan, 2022, pp. 41). At the same time, research has shown that 
metaphors that are used frequently (and thus are more conventional) are often more concrete, 
especially in terms of physicality (Burgers & Ahrens, 2020). To further investigate the role of 
conventionality, we asked the following: 

RQ1: To which extent are metaphorical and nonmetaphorical expressions that are used more often 
also more concrete?

An important limitation of previous work is that it typically focused on only one or a limited 
number of target domains, source domains, or metaphorical mappings. Burgers and Ahrens 
(2020), for instance, investigated which source domains were used in economic metaphors 
describing the target domain of TRADE. While they found support for the abstract-to-concrete 
hypothesis, the generalizability of their findings is limited, and it remains a question whether 
their findings extend to other target domains. In a similar way, Sun et al. (2022) only examined 
economic metaphors using the source domain of LIQUID. While the authors also found differences 
in concreteness between source and target domain words, the generalizability of their findings 
also remains limited. Given that the abstract-to-concrete hypothesis as formulated in metaphor 
theory and research is a general claim (e.g., Lakoff & Johnson, 1980), suggesting that metaphors 
make abstract concepts more concrete irrespective of which target domain is being described 
using which source domain, further research is needed to assess whether this is indeed the case. 
Therefore, we asked the following: 

RQ2: To which extent does the concreteness of metaphorical expressions differ across target domains?
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RQ3: To which extent does concreteness differ among metaphorical expressions from different source 
domains?

Methods

The case of domain constructions

In this study, we used a large synchronic dataset of metaphorical and nonmetaphorical expressions 
that display a range of different source and target domains to investigate whether metaphors indeed 
make abstract concepts more concrete. In this endeavor, we focused on domain constructions 
(Reijnierse et al., 2018; Sullivan, 2013): adjective-noun combinations in which a topical adjective 
“limit[s] the reference of the head noun” (Biber et al., 2021, pp. 506) by “giving the subject area or 
showing a relationship with [the] noun” (ibid., pp. 507).

Domain constructions can be metaphorical or nonmetaphorical. In the case of metaphorical 
domain constructions, the adjective indicates the target domain of a metaphorically used noun it 
modifies. As such, metaphorical domain constructions are instances of indirect metaphor (Steen et al., 
2010): The noun in these constructions always has multiple meanings. One of these is the contextual 
(i.e., target domain) meaning and another the more basic (i.e., source domain) meaning. In “political 
dynamite,” for instance, the noun “dynamite” has a contextual meaning related to politics that differs 
from its more basic meaning, namely explosives. The adjective “political” indicates the metaphorical 
interpretation of the noun “dynamite.” Similarly, “financial crash” draws from the source domain of 
an object breaking to pieces (a nonmetaphorical crash) to describe the target domain of a sudden 
decline in the stock market. Here, the intended target domain meaning of “crash” is signaled by the 
adjective “financial.”

Conversely, in the case of nonmetaphorical domain constructions, the adjective delimits the head 
noun within the same semantic domain. In “social science,” for instance, the adjective “social” specifies 
which type of science is being referred to. Similarly, in “political debate,” the adjective “political” 
indicates that a specific type of debate is being mentioned. In nonmetaphorical domain constructions, 
no cross-domain mapping is being expressed between the target domain of the adjective and the 
source domain of the noun.

Domain constructions are particularly fit for our purpose, because they allow for comparing 
metaphorical variants and their nonmetaphorical counterparts while keeping the grammatical con
struction constant. As such, they constitute a good proxy to test the longstanding claim in metaphor 
studies that metaphors make abstract concepts more concrete.

Materials

Domain constructions were retrieved from the Corpus of Historical American English (COHA; 
Davies, 2010), one of the most widely used online corpora of English consisting of over 140,000 
texts (>475 million words) published between 1820 and 2019 and balanced by genre (TV/movie 
subtitles, [non-]fiction work, and newspaper and magazine articles; see: https://www.english- 
corpora.org/corpora.asp). To test the abstract-to-concrete hypothesis across a large variety of 
target domains, we compiled a list of 50 domain adjectives. To the best of our knowledge, no 
set list of domain adjectives is available in the literature. Therefore, we started from Goatly’s (1997, 
pp. 172) claim that “[i]n principle any labels of fields of human activity and of social or 
geographical space are likely to function as [domain adjectives].” Based on this, we created a list 
of domain adjectives reflective of a broad range of research fields and disciplines based on the 
Dutch Research Council’s classifications (Dutch Research Council, 2022a, 2022b), such as “eco
nomic,” “social,” “medical,” “geographical,” and “political” (see Digital Appendix A at https://osf. 
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io/b7mys). We retrieved all domain constructions containing these 50 domain adjectives that 
occurred at least 10 times in the COHA.

For our analysis, we adopted a synchronous approach, because concreteness of words may change 
over time as a result of semantic change (see, e.g., Bochkarev et al., 2024; Sun & Wang, 2022). 
Consequently, we included all domain constructions used in the 21st century in the COHA (i.e., 
used between 2000 and 2019), resulting in a total of 4,437 unique domain constructions.

Procedure

We coded the noun in each domain construction as nonmetaphorical or metaphorical. Subsequently, 
we determined the source domains of the nouns that we identified as metaphorical. To code for 
metaphor, we used the principle of contrast and comparison, see the Metaphor Identification 
Procedure Vrije Universiteit (MIPVU; Steen et al., 2010): For each noun in a domain construction, 
we determined whether its contextual (target-domain) meaning contrasted with but could be com
pared with a more basic (source-domain) meaning of that noun. In each case, the contextual meaning 
was indicated by the modifying adjective, while more basic meanings were identified by looking up the 
noun in the American English version of the online Macmillan dictionary.1 Following the Metaphor 
Identification Procedure Vrije Universiteit, any sense description in the dictionary that is 
more concrete, precise, or related to human action can be considered a more basic meaning, 
irrespective of other factors such as frequency of use. In “political attitude,” for instance, the contextual 
meaning “attitude” is related to politics. This meaning contrasts with but can be compared to a more 
body-related dictionary definition “the position of your body,” making “attitude” metaphorically used 
and thus identifying “political attitude” as a metaphorical domain construction.

Next, to determine which source-domain categories apply to each noun, we applied the 
Metaphorical Source Domain Identification Procedure (Reijnierse & Burgers, 2023). Following 
Metaphorical Source Domain Identification Procedure, we summarized each of the possible more 
basic meanings of a noun (as available in the online Macmillan dictionary) in one word describing 
a semantic domain. For instance, the available basic meanings of the noun “network” (e.g., in “social 
network”) in the Macmillan dictionary are “A set of computers that are connected to each other so that 
each computer can send and receive information to and from the other computers” and “A system of 
lines or similar things such as roads or wires that are connected to each other.” Given the reference to 
machines (computers) and roads, respectively, the former sense description was labeled MACHINE/TOOL 

and the latter TRAVEL/TRANSPORT. To support this part of the coding process, we made use of a set of 
source domains often used in the literature, such as WAR, JOURNEY, and MACHINE (see Digital Appendix 
B at https://osf.io/b7mys), that coders could select in the coding sheet. We also included the option to 
select “other” and provide a different label if needed.

To answer RQ2 on different target domains, we clustered the domain adjectives into larger 
scientific domains based on the classifications by the Dutch Research Council (2022a, 2022b). 
Specifically, we clustered domain adjectives as referring to the humanities (e.g., archeological, linguis
tic), science including STEM and medicine (e.g., geological, medical), social science (e.g., economic, 
sociological), and a general domain (e.g., academic, intellectual; see Digital Appendix A at https://osf. 
io/b7mys).

For concreteness, we looked at the nouns in the domain constructions, because the nouns 
constitute the part of the construction that is used metaphorically or nonmetaphorically. 
Concreteness scores for the nouns were derived from Brysbaert et al. (2014), who collected concrete
ness ratings for over 37,000 words, including a large number of nouns, via a large-scale crowdsourcing 
study. Scores were provided on a five-point scale ranging from 1 = abstract to 5 = concrete. Forty-six 
cases (1.04%) were excluded from further analysis because no concreteness score was available for the 
noun in the domain construction concerned. Furthermore, for one domain adjective (“academical”), 
all cases were dropped based on the above exclusion criteria. Analyses were thus conducted on 4,391 
domain construction lemmas taken from 49 domain adjectives, of which 1,341 (30.5%) were 
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metaphorical and 3,050 (69.5%) were nonmetaphorical. These lemmas represented 72,703 occurrences 
in the COHA. Of these, 22,431 cases (30.9%) were metaphorical and 50,272 cases (69.1%) were 
nonmetaphorical. Digital Appendix A provides an overview of counts per domain adjective.

Intercoder reliability

Two research assistants were hired for 30 hours each to assist in data annotation and to test 
the reliability of our coding instructions. After a training period, we ran two series of 
intercoder reliability analyses to test identification of (non-)metaphorical domain construc
tions and attribution of source domains, for domain constructions starting with “academic” 
(n = 58) and “electrical” (n = 57). Results are displayed in Digital Appendix B and yielded 
high percentage agreement scores (≥85.97%). Cohen’s kappa for metaphor identification was 
“substantial” to “almost perfect” (both κ ≥ .743; Landis & Koch, 1977, pp. 165), but kappa 
scores varied for source domain allocation with most suggesting “moderate” to “substantial” 
agreement (range: κ = −.027 to κ = 1.00). Sometimes, no kappa score could be calculated due 
to either or both coders agreeing that a specific source domain was either absent or present 
100% of the time.

The number of disagreed cases was limited. To discuss and resolve these cases, the two 
research assistants conferred with the second author of the article. Because the results of the 
reliability tests were good and agreement had been reached through discussion for the less 
reliably coded source domains, no overlap in annotation was present in the assistants’ final 
round of coding. As a result, the assistants managed to annotate 88.73% (4,580 domain 
constructions) of the dataset2 within the timeframe of their 30 hours of appointments. To 
complete all annotations, the second author of the article coded the remaining 11.27% of the 
data. This specifically concerned annotating all nouns for the domain adjectives “archaeological,” 
“corporate,” and “public” for metaphor (yes/no) and source domain(s). Before we ran our 
analyses, the second author also ran a consistency check on the full dataset to verify that labels 
had been attributed to all nouns that had been identified as metaphorical and vice versa. She also 
double-checked cases that the research assistants had marked as borderline cases and determined 
their final codings.

Data analysis

Data were analyzed with R (R Core Team, 2023). The linear mixed-effects analyses were calculated 
with the packages lme4 (Bates et al., 2015), sjPlot (Lüdecke, 2023), and emmeans (Lenth, 2023). First, 
we checked the distribution of the frequencies of the different domain constructions, which revealed 
a strongly right-skewed distribution (skewness = 11.41; kurtosis = 187.17), which is why we log- 
transformed the frequency variable for all analyses. This transformation mostly resolved the right skew 
(skewness = 0.73, kurtosis = 3.50; see Digital Appendix C for histograms before and after 
transformation).

All linear mixed-effects models were estimated with random intercepts for domain adjectives. 
Except for the analyses of RQ1 (which is explicitly about frequency of use), we analyzed domain 
constructions at the lemma level. Given that, for some domain adjectives (e.g., botanical, sociological), 
all domain constructions were nonmetaphorical, we could not include a random slope for domain 
adjectives into the linear-mixed effects models.

Following Winter’s (2020) recommendations, we used the likelihood ratio test to determine model 
fit. To probe significant main effects of domain (RQ2-3) and significant interactions (RQ1-2), we used 
the emmeans package for simple-effects and simple-slope analyses. Digital Appendices D, E, and 
F show all descriptive statistics, model checks and full model results. Data, R codes of the analyses 
reported in this article, and Digital Appendices are publicly accessible at the Open Science Framework 
(OSF) via https://osf.io/b7mys.
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Results

Hypothesis 1 predicted that metaphorical domain constructions are more concrete than non
metaphorical domain constructions. To test H1, we conducted a linear mixed-effects model with 
type of domain construction (nonmetaphorical vs. metaphorical) as a fixed factor. In support of 
H1, we found that metaphorical domain constructions (M = 3.12, SD = 0.82) were indeed more 
concrete than nonmetaphorical domain constructions (M = 2.91, SD = 0.96; b = 0.29, SE = 0.03, 
99% CI = [0.21–0.36], t = 9.91, p < .001).

Research question 1 asked whether nonmetaphorical and metaphorical domain constructions that 
are used more often are also more concrete. To answer RQ1, we conducted a linear mixed-effects 
model with type of domain construction (nonmetaphorical vs. metaphorical), the log-transformed 
frequency variable, and their interaction as fixed factors. The likelihood ratio test demonstrated that 
the model with the interaction of type of domain construction and frequency had a better fit with the 
data compared to the model with only main effects (χ2(1) = 14.96, p < .001). Results revealed main 
effects of metaphoricity and frequency, indicating a higher concreteness for metaphorical (vs. non
metaphorical) domain constructions (b = 0.51, SE = 0.06, 99% CI = [0.34–0.67], t = 7.91, p < .001) and 
for domain constructions with a higher frequency (b = 0.19, SE = 0.03, 99% CI = [0.10–0.28], t = 5.53, 
p < .001).

To probe the interaction further, we conducted a simple-slopes analysis in which degrees of 
freedom were approximated with the Satterthwaite method, and p values were adjusted with 
Bonferroni’s method (Figure 1). This analysis revealed that nonmetaphorical domain constructions 
that were used more often typically have a higher concreteness score (b = 0.19, SE = 0.03, df = 4385, 
99% CI = [0.10–0.29], t = 5.53, p < .001). By contrast, the concreteness score for metaphorical domain 
constructions was unrelated to their frequency (b = −0.05, SE = 0.05, df = 4371, 99% CI = [−0.20–0.10], 
t = −0.90, p = .74).

Research question 2 asked whether the concreteness of nonmetaphorical and metaphorical domain 
constructions differed across target domains. Figure 2 shows descriptive statistics. To answer RQ2, we 
conducted a linear mixed-effects model with type of domain construction (nonmetaphorical vs. 

Figure 1. Interaction effect of type and frequency of domain constructions on concreteness.
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metaphorical) and target domain (humanities, science, social science, general) and their interaction as 
fixed factors. The likelihood ratio test demonstrated that the model with the interaction of type of 
domain construction and target domain had a better fit with the data compared to the model with only 
main effects (χ2(3) = 29.13, p < .001). Results revealed main effects of metaphoricity and target 
domain, indicating a higher concreteness for metaphorical (vs. nonmetaphorical) domain construc
tions (b = 0.30, SE = 0.11, 99% CI = [0.02–0.58], t = 2.73, p < .01). We also found a significant effect of 
the science domain (b = 0.49, SE = 0.22, 99% CI = [−0.08–1.06], t = 2.22, p = .03). All other tests were 
nonsignificant (see Digital Appendix F for details).

We further explored the interaction of domains and type of domain constructions through 
pairwise comparisons with Bonferroni corrections. These analyses revealed that metaphorical 
domain constructions were more concrete than nonmetaphorical domain constructions in the 
humanities (b = 0.38, SE = 0.07, df = 4388, t = 5.45, p < .001), social sciences 
(b = 0.35, SE = 0.04, df = 4362, t = 9.47, p < .001) and general domains (b = 0.30, SE = 0.11, 
df = 4380, t = 2.73, p < .01) but not in the science domain (b = 0.07, SE = 0.07, df = 4399, 
t = 0.92, p = .36). In addition, we did not find any differences in concreteness between domains 
for metaphorical domain constructions (all p-values = 1.0). By contrast, nonmetaphorical 
domain constructions from the science target domain were more concrete than nonmetaphorical 
domain constructions from the humanities (b = 0.50, SE = 0.15, df = 57.6, t = 3.34, p < .01) and 
social science domains (b = 0.50, SE = 0.14, df = 52.8, t = 3.60, p < .01) but not the general 
domain (b = 0.49, SE = 0.23, df = 47.6, t = 2.11, p = .24). All other comparisons were 
nonsignificant (all p-values = 1.0).

Research question 3 asked whether concreteness differed among metaphorical domain construc
tions from different source domains. These analyses were conducted on the metaphorical domain 
constructions only (see Figure 3 for descriptive statistics). Results revealed that metaphorical domain 
constructions from the domains of BUILDING (b = 0.59, SE = 0.08, 99% CI = [0.37–0.80], t = 7.07, 
p < .001), GAME (b = 0.37, SE = 0.08, 99% CI = [0.17–0.56], t = 4.90, p < .001), LANDSCAPE (b = 0.43, 
SE = 0.06, 99% CI = [0.28–0.59], t = 7.18, p < .001), and NATURAL PHENOMENON (b = 0.28, SE = 0.06, 99% 

Figure 2. Means (and standard errors) of concreteness by type of domain construction (nonmetaphorical vs. metaphorical) and 
target domain (humanities, science, social science, general).
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CI = [0.12–0.45], t = 4.43, p < .001) were more concrete than metaphorical domain constructions from 
other domains. By contrast, metaphorical domain constructions from the domains of ECONOMY 

(b = −0.53, SE = 0.11, 99% CI = [−0.80 to −0.25], t = −4.98, p < .001) and LIVING BEING (b = −0.29, 
SE = 0.05, 99% CI = [−0.41 to −0.17], t = −6.21, p < .001) were less concrete than metaphorical domain 
constructions from other domains. Finally, metaphorical domain constructions from the domains of 
MACHINE (b = 0.03, SE = 0.06, 99% CI = [−0.13 to 0.20], t = 0.51, p = .61), TRAVEL (b = −0.18, SE = 0.09, 
99% CI = [−0.42 to 0.07], t = −1.86, p = .06), and WAR (b = 0.12, SE = 0.07, 99% CI = [−0.07 to 0.31], 
t = 1.62, p = .11) did not differ in concreteness from metaphorical domain constructions from other 
domains. These results demonstrate that the concreteness of metaphors differed across source 
domains, with some source domains being more concrete than others.

Discussion

In this article, we investigated the longstanding but relatively understudied claim from metaphor 
theory that metaphors make abstract concepts more concrete (e.g., Lakoff & Johnson, 1980). Our 
results confirm this abstract-to-concrete hypothesis by showing that metaphorical domain 
constructions are indeed more concrete than nonmetaphorical ones (H1). While this result is 
in line with the abstract-to-concrete hypothesis, it deserves notice for two key reasons. First, 
previous empirical research on metaphor concreteness provided, at best, mixed results for the 
question if metaphors indeed make abstract concepts more concrete (e.g., Dunn, 2015; Winter & 
Srinivasan, 2022; Xu et al., 2017). However, these previous studies were often relatively small in 
size and/or focused on one target domain or one source domain only. By contrast, our study 
looked at a large corpus (72,703 domain constructions coming from 4,391 unique cases) with 
a wide range of target and source domains. The general support for the abstract-to-concrete 
hypothesis thus provides a more solid empirical foundation to this widely cited claim. Second, 
recent research has emphasized the importance of replication research (e.g., Keating & Totzkay, 

Figure 3. Means (and standard errors) of concreteness across metaphorical domain constructions of different source domains and 
target domains (humanities, science, social science, general).
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2019), indicating that it is important for academic fields that core theoretical claims like the 
abstract-to-concrete hypothesis in metaphor studies are robust and replicable. Our study adds to 
this body of work.

Our results for conventionality further add to this finding: We found that conventionality (as 
measured through frequency of use) was related to the concreteness of nonmetaphorical domain 
constructions but unrelated to the concreteness of metaphorical source domains (RQ1). Thus, con
creteness of metaphorical domain constructions did not vary based on whether the metaphor was 
relatively novel (i.e., low usage) or conventional (i.e., high usage). This is an important insight, as it 
suggests that metaphorical concreteness is not dependent on novelty. By contrast, we found that more 
concrete nonmetaphorical domain constructions also had a larger likelihood to be more conventional. 
This result adds further support to the claim that the abstract-to-concrete hypothesis may apply to 
metaphorical domain constructions, regardless of their conventionality.

Nevertheless, our results also provide important qualifications of the abstract-to-concrete 
hypothesis by demonstrating that the concreteness of metaphorical domain constructions varied 
across target (RQ2) and source domains (RQ3). This implies that in some specific target 
domains such as for the science domain in our study, concreteness did not differ between 
metaphorical and nonmetaphorical statements. Similarly, we found ample variation of concrete
ness within metaphorical source domains with some metaphorical source domains (such as 
BUILDING, GAME, LANDSCAPE, NATURAL PHENOMENON) being more concrete and other metaphorical 
source domains (such as ECONOMY and LIVING BEING) being less concrete. To the best of our 
knowledge, this is a novel finding. Future research could look into this question more specifically 
to determine whether and how such results replicate for other metaphor types and other 
languages and to further reveal the factors that predict when and why specific source domains 
lead to more or less concrete metaphors.

These results together paint a nuanced picture demonstrating that, at a higher order, the 
abstract-to-concrete hypothesis is supported while in some specific cases (e.g., specific target 
and/or source domains), this may not be the case. To the best of our knowledge, this is a novel 
insight as the metaphor literature has mostly contrasted metaphorical to nonmetaphorical 
expressions, without taking differences between target and/or source domains into account. 
Through these results, our study can also explain the mixed results found in previous literature 
(e.g., Dunn, 2015; Winter & Srinivasan, 2022; Xu et al., 2017), especially for studies that looked 
at a limited number of target and/or source domains (e.g., Burgers & Ahrens, 2020; Sun et al., 
2022). We thus recommend future research to build on these findings by developing and 
conducting other large-scale analyses (e.g., with other metaphor types and/or in languages 
other than American English) to further establish when and where metaphors indeed make 
abstract concepts more concrete.

An important caveat of our study is that we looked at one type of metaphor, namely 
metaphorical domain constructions. This choice has a lot of methodological advantages in that 
it allows for a clear and fair comparison between metaphorical and nonmetaphorical usage in 
natural-language data. Nevertheless, it also comes at a cost given that there are also other 
metaphor types such as similes and indirect metaphor (e.g., Steen et al., 2010). Future research 
can try to corroborate our findings for these other metaphor types. A second caveat is that our 
observations are correlational, which means that causality cannot be inferred. For instance, for 
RQ1, we cannot establish whether concreteness is the main driver behind conventionality of 
nonmetaphorical domain constructions or whether there are other variables at play. We thus 
recommend future research to replicate our findings in controlled (experimental) settings to 
infer causality. Third, our decision to cluster the domain adjectives into four larger domains 
(humanities, science, social science, and a general domain) may have impacted our results. 
Because our analyses already show that concreteness varied across these larger target domains, 
we recommend future research to examine these patterns in even more detail to determine 
whether the effects are general effects or whether they are specific to certain target domains.
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In all, the results from our large-scale corpus analysis provide both support for and add nuance to 
the abstract-to-concrete hypothesis in metaphor studies (Lakoff & Johnson, 1980). We find empirical 
evidence that, overall, metaphors indeed make abstract concepts more concrete but also that this may 
not be the case for every metaphor on every topic. These findings thus call for more research at both 
the macro level (i.e., what can be revealed about metaphors in general) and the micro level (i.e., how do 
specific metaphors operate in specific situations) to get a full picture of metaphor use in natural 
language.

Notes

1. At the time of analysis, the dictionary was openly available via macmillandictionary.com. Unfortunately, the 
website discontinued in mid-2023.

2. Please note that the research assistants were hired to annotate the full dataset, including domain constructions 
that only occurred before the 21st century (i.e., between 1830 and 1999).
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